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congenital adrenal hyperplasia that mimic the PCOS phenotype should be excluded. [10] A meta-analysis suggested that PCOS is significantly associated with increased coronary heart disease risk. [11] Endometrial cancer also seems to be more frequent in women with PCOS. Therefore, PCOS has numerous long-term health risks. [12] In conventional medical system, metformin, oral contraceptives, antiandrogens, clomiphene citrate and thiazolidinediones are used for symptomatic management. Metformin is commonly used either alone or in combination with other medicines. [13] It reportedly reduced hyperinsulinaemia and hyperandrogenaemia, independently of changes in body weight. In a large number of cases, these changes were associated with striking, sustained improvements in menstrual abnormalities and resumption of ovulation, [14] but it causes gastrointestinal intolerance in 30% (nausea, abdominal pain and/or diarrhoea) of patients. It is contraindicated in liver disease and certain other clinical conditions. Other medicines recommended too have side effects for long use; hence, there is a need to explore the possibility of its management with Homoeopathy. [15] Sanchez-Resendiz and Guzman-Gomez [16] and Gupta [15] have evaluated homoeopathic intervention (HI) in PCOS and have shown positive outcomes, but were lacking in choosing appropriate diagnostic criteria. Therefore, this study was conducted with the primary objective to evaluate the efficacy of HI in establishing the menstrual regularity with either ultrasonological improvement or improvement in hirsutism/acne. Lifestyle modification (LSM) is also essential, and it is reported that even 5%-10% weight loss has led to significant clinical benefits improving psychological outcomes, reproductive and metabolic features. [17] Studies suggest that women suffering from PCOS are most exposed to several psychological problems. It exerts a negative impact on female identity and contributes to the deterioration of quality of life. The mental consequences can be depression and mood disorder. [18, 19] The depression and anxiety are more common as compared with healthy women. Depression is often associated with obesity and metabolic abnormalities. [20, 21] The depression and anxiety did not show a significant change after treatment with oral contraceptive pills (OCPs). [22] Biological, social and psychological consequences of PCOS among women of reproductive age are opening a new perspective on management of women's health in these patients. Therefore, as secondary objective, PCOS questionnaire (PCOSQ), which evaluates emotional aspects along with body hair, weight, infertility and menstrual problems, was used for the assessment of quality of life. [23] 
Materials and MetHods

Study design
A randomised, placebo-controlled study with 6-month intervention and follow-up was conducted at two centres.
Participants
The inclusion criteria were as follows: (1) females aged between 18 and 36 years; (2) participants with oligomenorrhoea (intermenstrual period of more than 35 days for 3 consecutive cycles)/amenorrhoea for more than 3 months (2 years after menarche); (3) participants with ultrasound findings of PCOs (the PCO had at least one of the following: either 12 or more follicles measuring 2 ± 9 mm in diameter or increased ovarian volume [>10 cm 3 ]. If there was evidence of a dominant follicle [>10 mm] or a corpus luteum, the scan was repeated during the next cycle. Only one ovary fitting this definition or a single occurrence of one of the above criteria is sufficient to define the PCO [24] ); (4) participants with clinical evidence of hirsutism (Ferriman score 8 and above) [25] and/or acne (acne global severity scale score 1 and above); [26] (5) participants with body mass index (BMI) of 23 and above; (6) participants willing to adopt healthy diet and to regular exercise (at least 30 min of exercise at least 5 days a week) regimen and (7) participants willing to provide written informed consent.
The exclusion criteria were as follows: (1) cases with a history of DM, Cushing's disease and hyperprolactinaemia;
(2) untreated hypo-or hyperthyroidism; (3) history of adrenal hyperplasia and adrenal tumour; (4) ovarian tumour; (5) hyperthecosis; (6) significant renal impairment; (7) history of intake of drugs aldactone/metformin or history of OCP use or intake of drugs known to interfere with carbohydrate metabolism prior 4 weeks before enrolment; (8) pregnancy and breast feeding and (9) any other systemic diseases.
The study was conducted at Dr. D. P. Rastogi Central Research Institute (H), Noida, and Extension Clinical Research Unit of Drug Standardization Unit at Princess Durru Shehvar Children's and General Hospital, Hyderabad. Two trained homoeopaths, 1 at each centre with experience of more than 5 years, were the investigators. They were given training before initiation of the study to minimise the bias. The patients were screened for eligibility and underwent pelvic ultrasound, complete blood count with erythrocyte sedimentation rate, fasting glucose, thyroid function test, serum prolactin, basal morning 17α-hydroxyprogesterone, complete urine examination and urine pregnancy test in case of married women with amenorrhoea before enrolment.
Patients fulfilling the eligibility criteria were enrolled and randomised as per computer-generated randomisation chart [27] to receive either the HI or the identical placebo (P) as illustrated in Figure 1 . Medicines were given in Q, 6c, 30c, 200c or 1M potency as per the prescribing totality. Mother tinctures were only prescribed in persistent amenorrhoea. The medicines were repeated as per need in accordance with the principles of Homoeopathy. [28] All the study participants were asked to follow healthy diet and to take up regular exercise (at least 30 min of exercise at least 5 days a week).
Criteria for baseline assessment and follow-up
All the enrolled participants underwent complete case taking along with clinical examination, baseline investigations for sex hormone-binding globin, luteinising hormone/follicle-stimulating hormone (LH/FSH) ratio, total testosterone, dehydroepiandrosterone sulphate, fasting serum insulin, glucose insulin ratio, tryglycerides and high-density lipoprotein-cholesterol at baseline and filled PCOSQ.
Patients were assessed at monthly interval (or earlier as per the need) for 6 months. Symptomatic assessment, clinical examination and PCOSQ evaluation were done at every month. Patients reported the menstrual cycle data (duration of bleeding, length of cycle, i.e. number of days from beginning of menstrual period to the beginning of next one, characteristic of discharge, etc.) and filled up PCOSQ. The presence of male-pattern terminal hair growth on the face or body, indicating androgen excess, was assessed with the modified Ferriman-Gallwey visual scoring method. The nine body areas were rated from 0 (absence of terminal hairs) to 4 (extensive terminal hair growth), and the numbers in each area were added to obtain the total score. A score ≥8 was taken to define hirsutism and maximum possible score was 36. [29] Acne was evaluated by investigator as per acne global severity scale score from 0 to 1 wherein 0 represented normal skin and 5 reflected most inflammatory acne. Any intercurrent complaint was managed as per the presenting signs and symptoms in both the groups. During follow-up, assessment was made in both the groups equally by the investigators; however, in the placebo group, different nomenclature was used for prescribing placebo. At completion of the study, in addition to these assessments, pelvic ultrasound was done to evaluate any change in PCO. The investigations which were out of range at baseline were repeated at end of the treatment.
Outcomes
Primary outcome was the establishment of menstrual regularity which was defined as having at least 5 menstrual cycles within 6 months along with either ultrasonological improvement of PCO (normal scan or reduction in ovarian follicles/volume at 6 months) or improvement in hirsutism/acne (reduction of Ferriman acne score at 6 months). Secondary outcomes were to compare the changes in domains of PCOSQ. Five domains consisting of emotions, body hair, weight, infertility and menstrual problems were quantified, so that the patient's subjective feelings could be compared initially and at the end of the study. Each domain has a range of questions wherein each question is associated with a 7-point scale in which 7 represents optimal function and 1 represents the poorest function.
Sample size
Being a pilot study, 60 cases of PCOS were enrolled, 30 in verum and 30 in placebo group.
Randomisation
Separate sets of random numbers were generated for the two study sites using stratified (centre as the strata) randomisation method.
Allocation
The patients fulfilling the eligibility criteria were enrolled and randomised as per computer-generated randomisation chart and received either the HI or the identical placebo. Allocation concealment was not done.
Only the patients were blinded to the identity of the treatment group. Homoeopathic and placebo medicines were identical. The taste of the medicines was kept identical so as to blind the patients' gustatory sense.
Study duration
The study was conducted from February 2014 to May 2015.
Data collection
Each case in both the groups was followed up for 6 months to assess the outcome results of the treatment. The study data were collected at baseline, every follow-up (monthly or early if required) and at final/termination visit. The patients were evaluated for symptomatic, clinical assessment, laboratory parameters and adverse events, if any.
Statistical methods
Data obtained during the study were verified and analysed using Statistical Package for the Social Sciences version 20. Data were managed in a pre-designed pro forma and managed in an excel sheet. Before statistical analysis, normality assessment was done using Kolmogorov-Smirnov test. Accordingly, the demographic details and baseline characteristics of both the groups were compared using Chi-square test. BMI, waist-hip ratio, Ferriman scale, laboratory investigations, etc., were compared using Independent Student's t-test.
In lost to follow-up cases, the changes in menstrual cycle were considered as per the last LMP reported; however, the last observation carry forward method was applied for the assessment of Ferriman and acne score. Data are expressed in n (%), mean ± standard deviation. Statistical significance was considered at P < 0.05.
Regulatory and ethical approval
The study protocol was in accordance with the latest revision of the Declaration of Helsinki [30] on human experimentation and the good clinical practices, India. [31] Necessary clearance of the institutional ethics committee was obtained. All the patients were enrolled in the study after getting their consent. The trial is registered with Clinical trial registration India (CTRI).
results
Of 120 cases of PCOS screened from the outpatient department of both the study sites, 60 were enrolled according to the inclusion criteria. Flow diagram of the progress through the phases of a parallel randomised trial of Homoeopathy + LSM and placebo + LSM (i.e. enrolment, intervention allocation, follow-up and data analysis) is depicted in Figure 1 . Baseline characteristics were comparable in both the groups and were not statistically significant in spite of some variation. History of abortion was in four cases in Homoeopathy and five cases in placebo arm. All the laboratory investigations were within normal range except LH/FSH ratio which was above 2 in both the groups [ Table 1 ].
The primary objective was achieved in 60% of cases in Homoeopathy + LSM and none in the placebo + LSM groups which was statistically significant (P = 0.001). In secondary outcomes also, statistically significant difference was observed in PCOSQ scores in the domains of weight, fertility, emotions and menstrual problems. Significant changes were not observed in ultrasonography (USG) findings [ Table 2 ].
Mean reduction of intermenstrual duration (from first menstrual period after enrolment and from baseline) was significant in Homoeopathy group. The BMI and acne showed significant reduction from baseline to end of the study. Hirsutism did not show any change in both the groups as per Ferriman scale and PCOSQ. Three pregnancies were reported in the Homoeopathy and two in placebo group during the study period [ Table 2 ]. However, five more pregnancies were reported within 2 months after the study period in the Homoeopathy group without any additional treatment. At baseline, LH/FSH was out of range in 15 patients (3.4 ± 1.7) in Homoeopathy and in 18 patients in placebo group (2.6 ± 0.5). After 6 months of treatment, it reduced in 9 cases in both the groups (1.5 ± 1.0), which was not statistically significant.
Dietary advice was followed by all the patients in both the groups. Exercise schedule was followed by 26 and 27 patients in Homoeopathy and placebo groups, respectively.
Acute illnesses (diarrhoea, vomiting and upper respiratory infections) were reported in four cases (two in Homoeopathy and two in placebo group). These cases were given homoeopathic medicines in frequent doses and resolved without any other treatments.
The commonly indicated medicines were Pulsatilla (n = 12), Natrum muriaticum (n = 4), Sepia (n = 3), Calcarea carbonica (n = 3), Lycopodium (n = 3), Phosphorus (n = 2), China (n = 1), Nux vomica (n = 1) and Sulphur (n = 1). The single medicine was given to 23 cases and 7 cases required the change of medicine [ Table 3 ].
discussion
The study was undertaken keeping in view the growing incidence of PCOS causing reproductive, endocrine and metabolic dysfunction. Primary objective, i.e. the establishment of regular menstrual cycle along with improvement in either ultrasonology or hirsutism/acne, was achieved in 60% of cases in Homoeopathy + LSM and in none in the placebo + LSM groups. The same trend was seen in PCOSQ showing statistically significant difference in the domains of weight, fertility, emotions and menstrual problems, except hirsutism. Significant changes were not observed in USG findings of PCO. Although USG indicated that five cases were worse (increase in ovarian volume and/or number of follicles) but only two reported increase in intermenstrual duration as compared to baseline in Homoeopathy group, whereas in placebo group, USG of 12 cases was worse but 19 reported increase in intermenstrual cycle. Therefore, composite factor assessment is essential rather than one factor assessment. [3] Pulsatilla was the most frequently indicated medicine (n = 10, 33.3%) in this study population. [18, 19] Single medicine was indicated in 23 cases which did not require subsequent change in prescription. the other features of PCOS, i.e., weight gain and cosmetic problems although mentioned, were not evaluated. [32] Thus, existing treatments including the conventional, so far, have mostly been directed at the symptoms but not at the syndrome itself. [33] Therefore, Homoeopathy has an edge as it holistically treats the patient.
LSM has a positive role in the management of PCOS. The study outcome in this arm, i.e. achievement of two pregnancies, reduction in intermenstrual duration with improvement in either ultrasonology or hirsutism/acne in nine cases, USG findings suggestive of normal ovaries in 4 cases and improvement in 9 and slight reduction in BMI and FSH/LH although not significant, indicates that LSM influences the management of PCOS. However, it improves the outcome as an adjunct to the therapy. A systematic review and meta-analysis also suggested that LSM improved blood glucose or insulin levels but had no significant effect on pregnancy rate, and the effect on hirsutism was unclear. [34] To eliminate the recall bias (a systematic error caused by differences in the accuracy of the LMP reported), intermenstrual duration was calculated from two time points. First, from the LMP reported by the patient at baseline and second, the intermenstrual duration was calculated from the menstrual period that occurred just after enrolment in the study. The overall risk of bias [35] was minimal as only one domain (allocation concealment) out of six had high risk of bias. The outcome measures were not likely to be influenced by lack of blinding as the regularisation of menstrual cycle is patient reported.
Trial limitations include the short duration of follow-up for the assessment of continuity of menstrual regularity and regarding the changes in ultrasonological appearance of PCO. Furthermore, the pregnancy was not defined as an outcome parameter considering 6-month follow-up period; however, eight pregnancies (including five pregnancies reported within 2 months after the study period in the Homoeopathy group without any additional treatment) were reported in Homoeopathy and two in placebo group. LH: FSH, fasting serum insulin, etc. were done at 6 months only for the cases in which these were out of range at baseline. Although Vitamin D deficiency can be an effective factor in the development of PCOS and Vitamin D supplementation can play a role in prevention of this condition, it was not evaluated. [36] The effect of only LSM was insignificant with respect to primary objective, although it had some influence in management of PCOS. Therefore, it is felt that it was not appropriate to have only LSM arm as this age group has major concerns for menstrual irregularity and infertility. Further, the study could not avoid the selection bias and ascertainment bias due to nonblinding and lack of allocation concealment. conclusion HI along with LSM has shown promising outcome in managing PCOS and improvement in QOL; thus, HI alleviates not only the disease per se but also the patient as a whole. Further comparative study with standard treatment on adequate sample size is desirable.
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